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Abstract of JP2003324057 

PROBLEM TO BE SOLVED: To improve 

precision of alignment by detecting positions of 

alignment marks without an interference witli an 

exposure EB even if an optical axis is largely 

inclined. 

SOLUTION: An aligner is provided with an optical 
system which optically detects the alignment 
marks arranged in an exposure mask 1 and a 
wafer 2 being a body to be exposed. The 
exposure mask 1 and the wafer 2 are relatively 
positioned based on a detected result by the 
optical system. A slit 31 where a light flux of an 
optical path is converged and an optical axis 
conversion means 32 bending an optical axis 
direction of the optical path are located on the 
optical path of the optical system. The positions 
of the alignment marks can be detected while the 
interference with the exposure EB is avoided 
even if an incident angle with respect to the 
alignment mark is not largely inclined by giving 
bending by the optical axis conversion means 32. 
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m, 

yy-mm, 

-^izMthmmebt^b. ^<^iz^^Li}iL< 

i b imkbti>mt.m 1 isiu^or^^ ^ y hga. 

tx\^icbmwib-r&mmium<7)7y^ ^yy- 
mm, 

mmaztaix. ^(r>m<nMMmiwmti>yt-:^ 
xmrnmiMix^^i^b^mib-rimmiiBM 

imizMix. ^mimifsmt^miniiimkmb. 
imm9] nm-7X9}3Xifmmx'h?>^:i:. 

j\<r)^^izR^tLtz7y^^ y h v-^ 

leHitffl ^' b linS'^x/ X t <0ffi*t«=5:{aH^fc-ii:S: 

no7y^?(yhimx'h-^x. 

mux u 7 hizx 'o^mi'tR(i>iit:ik<omff>mm 

iftif /cf*<wK»*frse«>xACfija$-ii-c liners m 
yh-^-i^iiSkib-rizbimib-i-iT^^ j(yhu 



immmmm) 

[000 1] 

nbcoT^^^yh^^j^x/T^-i^yhU'mmi' 

[0002] 

(Electron Beam; EB ) W«S^l£^g^Xai 
t-C^^tSrffdyci^. ffffilciSfiSHy^h^SO 

t>z%r>Zbm$,xm\\ 
[0003] b:ibX. 7y^y^yV^m.Xi,i. n'xys 

5-f^yh5b^JStLT«, ;';S'J^St, ( 1) 
'^X'?i5i:lf^:t.f\\,zm%^:3itfx.fz7y^ y^yy-^-^ 

i^^Lmmmi'ii-^x^-9m.^m!,-th. 
^im^n^b . ( 2 ) ^xi^axwjiiWizmtTht 

x-mcth. ^^t>^h=^m^bifihh. rztzL. v^-r 

ii3txi^, h^\^it-?x9XT->^mmm^si,b=f^ 

tl<r>^mi1^lfzif>lz. ^C07y^:<yh^^^(0^^ 

Si/mmmzim\m<^tx it o , 

[0004] '>x>'N±{cf( 1 0 /xmn^(r)W\mx 

U^-f^^Xh & L E E P L ( Low energy electron 
beanproxioity projection lithography) $@ffi^n^(C 

mm-thi^izti. mnmA(D±^^j:n^uyxx\ 
^<r>mii:-7Xifnjix/'^:usizni'Xmm.iz^< t 
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Tm^^t^j:iftHi^j:t,-r. NAt,0. 3 SSStcftiJIl 

mimm2 95566 s^^. i^i^fss 0 4 s 9 

0 4^-mtiXT/mm3 2 3 5 7 8 2#i.^?gt[i. S 
[0005] maizli. 7^^^>h (fiS^ib-ti:) 5r 

w^^f. mmcoxoiz. T^^)(>\^^nmizit. 

7-^' 5 1 ^BgM»l^-r§. -eLT. SI3tfflvXi?± 
fcit/'>x>'\±iOT7'f > y H-e-:? 5 1 tOiiaS: ^ix 

;^ y h tiSjravx^iJ j;tA''i'X^NOraPii077 >f ^ 
[00 06] 

y h 5 1 ^<r>mm<nmi'k±^ < iiM^Hir^rJt 

[0007] mtii. 4 0 • <r)Mtnx'mmm^o 

fc, 8 0- <0::*;#'3r^?JrC'fi!l:^fclfca§il^c3tT77'f 

^yhv-;?5 1 $rB|^S^L=GrW{f>5r^>^v^<:o 

0. a^, 77-f;<ybv-^'5 liiJBgt'ftO. Alt 
BSCitU-cae^rmiXyi/'S 1 atTtT^IS2x-/>' 
5 1b*><i>^|.. 77^;<yh-7-^'5 
+^t2/h$V'>^:/i>{f, miXyi/'S 1 a.Ph<7)m^1:> 

1 X -y 5 1 a J: I, iajf*{iAI*B5rt-CH&#^rW 
izmtlijt. Altffitc¥1t^:IS2x.yi;5 1 bfc:J:SIsI 

fff*{iS*!|*I^yX5 2 tR««lc7)jERit*-ffi]lCjgtS]tt$: 

m±<nmim 1 X V X 5 1 a J: I, Ill*f3t<0**<^ 
2x-yx5lb(cJ:SEl#f3eJ:>)t>:^#<*'3, llli 
•y y'5 1 a(7)«g|««5m2X y i;=5 1 b cOtl^JKJ: •) t> 
%<^S. LfzffiriX. ^lx.-y=J5 1a<r)mjS.^1fi 



[0 0 08] zixizii!iix. mi\i±ii<^^nmmiz 

a. mix-yv5 1a5:^ScffiSt. Zti(=i:¥mtt 
IZbimip^tlX^'^l. Ztl\i. miX-yv'SlacO 

lz^tiiVm>Xdlz-t6t:i^Xh^. ^ix 

m^t'^mitmtE\'^xvt^\ 'fmMizx'ofmn 
[0 0 09] tti. mniLEEPuz=f-wij^im 

■tim^azli. mMifiO. l r adOT<0«lV^U-lf 

^^imx^i(^x\ 79^^yh3fc^^*MN§< 

=5r 0 . m^^<7)^si,'^mm b t ^^-ts c t m-tc 

l.zyif-:^Xthim-ffi^j:^^<r>X\ '^X^):.^JLJ\t(n 
^\z-r>\\X\ir'^A:^yyX%^j:\^^^idf1hh. A 

mimwi-nnt. yv-^^ymm<T>m.mfi 

{tfflB*«^«l^t^.2.(7)-c*77^ y hSISt JiX'J^r 

mmrv^^yywmifi^'^X'hhi^. yv-^<y 
nz j: h mk'mim sr^Mtt-^aj-ri. c: i i r 

iS»igtc77'f^yht'§S. -^^xyNitcUj/;^ 

immt*^^^ < 19 , ^(^ymizummt 

<0&.mmniX-^^j:<^j:li3'tti¥h^, Z<7)AI,z-^\,^ 

^.fti.*^ Ty^^yh^mmmn^mitL. m 

[0 010] S/^fc. as> LEEPL«0-7;^^'Ji. 51 

•5/^*^, 77^^ybv-^5lS:ffia-C'#i.«JSt, 
^W3e«l(c:S«=5:^5 3a<7)#^£fc:j:oT. *r?}!l^ 

yx5 2 tfif^tm 5 3 bois^ic«#a;?^fflJS*«w 

ffiSn. Sf>tc3t«itTO^r^5 3ctcJ:^T. 

[0011] ^zx\ mi^iz^<m^-^ 
7 5 'f ;< y h V- offia^ejtti L^s J: 0 tc-ri. ^ t 

«t Lt 77-^ ^ y b iiJS-ri. ^ t <0-C'# 

S77'f ^ y h^Sfc J:t/77'f > y h:^^rj|fl^-ri> 

[00 12] 
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c 0 0 1 3 ] 1;/^:, :^mii. mumm.'t?>tz!f) 

izm&ti^^mw ^m^mzxmm^i 
h't^'tioTy^^yh-mx'h'^x. m?^^<^ 

mf. mftzm(^m'S:mi'yx^^iz$m^^xmi7 
^^^yh-^—^mmt&^ibimib-ri. 
c 0 0 1 4 ] ±mm^<7)7y^^yhmmi3Xi/±ti^ 
m(r)T9^^yhi]mizi:iiii. mtim^M<NA= 

0.35 nMconrnv yXS: fflv V ^ S «^(c(i-?-<:^ 

s::t{iSIiirs>s*^ ^<^^X'h^xhm^<^ 
m±cr,x^j y h*^mm<r>^^n'ox\'^h(r>x\ ^ 

^tgtirS. Lfzi^-yX. m<^mfi:'(t'i-hZtX\ 

^ y v-^-^^znthmfi^^t <mt^^*j: 
m<r>'mmffamh<n=^mmfor>'^m.7y^ ^ y h-7 

T ^ t *«^:V ^C7)t\ 7 7 ^ > y h «S*%T tt 
[00 15] 

77^ ^ y V^i&l-(/7'y'{ y^yY1iWi^z-o\,^Xfm 
[0016] Cmi(7)^SfiO?i^SI] .I^Tiis LEEP 

L-i:i^mj^^zmmLtz^imizmfxw&Mh. % 
•r. ^mmm^ziinh7^^:!<yv^'s.<7)mvmmz 
-^^^xmmh, laui, ^miz%h7y>{ :>iy\'m. 
m.cr>f^ 1 <r)^(r>imi,zmiwm^<n-m^7Frm 

iSMX'hh, 

[00 17] 01 (a) {cS^-rj:olc. iClt-^Wtl. 



^.tcilt<«. S3feffl-7X^li3j:t/':7X^N2lcS#ii 

-^^asrsiait. ^ff}mM%^mzn%m'7X9 1 
Sit^:^rii] immu) \,z3^m^'±xz.f\.t:,<mm.'kh 

[00 181 ^i3, 01 (b) 1^£07 

^'f^yhSiat-Ji^ jjmt.znLxmm-iimz'o 
mmzit. sst (mjf4*i6i^i-) c7)79^^yh^ii 

A2t<7)|SIcoX-Y:triiiI. <g^tOV^T«0 
[00 19] C:cOi:d^77^;'<yNS:ff'5ywi6(:. 

7y^^y}'^mii. 01 (a) ^z7F:tXo^z. ii3tffl 

vx:? 1 ±fc J:l/'>xn2±«0:S-^tcie§ix/v:7^'f .X 
yh-?-:?t:^^iz^tii-r?>fzib<^'¥mb LX. it 
asiit, ^iK'?Si2t. ay^y^-vyxi3 

t . t'-Axr'J -y 1 4 i: . mA\yyX2 It. b'- 
AXTU-y^'2 2i:. tefil^yX2 3a. 23bfc.C 
CD (Charge CoupledDevice) ^^724 a, 24b 
b. X';>y N3 1 r»JXA32i:, $r^lt•CV^S, 

^fcs 'mm:mm%. mni7^^^yh'?-:?(r> 
^m^^:>m-thmiSi!m^'^. um^^^ if? 

XJ\ 2 cov 3t I.PSxf- 

-i/^Klcr?v^TJ±, n^i:i<^b^mUXhhrz>^. c: 
C: t1i0+rw0^ii J;t/^-oi¥mittHBS:«Bg-r«, . 

[0020]3ti!Sl 1. mm^i2. uyry^- 
W-yXl 3*3J:i>'h*-A;^7'y 7 1 4*>^3^|.H3HS3K 

1 b vx\i. &^<7)^-b.yy^yr. 7)Vi] vj^^^ k 
yyrm^imbt:^-y-mmim\'^hzbmi(i 

xhh:ibi)^(y. 3^1 1{±. M?^mmmizsB. 

V. m!Hfyr^J^-^^yViVi>^h^j:hy^ H-C 
B3W3e* ^^iSK^?§^rt k:«< J: 0 izm0:th Zbm 

[00211 tfi. n^\yyX2i. b'-Axry-y^' 

2 2. «S«^yX2 3a, 2 3 b fcitXCC D;<7;< 7 2 
4a, 24b*»<^^?.«^*^IKt,. «f*cOt<OtB&|Bl 
«f?>.S. *S»kyX2 3a. 2 3bt3j:t/CC 
DXr^72 4a, 24b2r-5-*l-fit2-:>ffitTV>S«0 

«T(CkE'^I.S4(cJ:§. 7y^}^yV^—?<<zn 

tm^^mmr)mifi'h^\^i%^iz\t. nm-^x 

^l±<07y^;<yh^-^ (CIT rvx^'v-^'j b 
v^-?) i:'>x^N2±<^77'f^>'b^-^' (WT r-^^x 
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2r>cr,mi,z-ii'm.i'^tizUz, il4®UyX2 3a. 2 
3bfcJ;i;fCCD;*>724 a, 24b$-2^fflS 

JbS. L;t*s-5T. ie«U'yX2 3a. 2 3bijJ:tJfC 
CD;^;<724a. 24 b{±, itJ-f Lt 2-3itSTfcS 

[0022] tz^T. ^tm&Tmfm-iTv^jf 
> hmmii. it^m^x u -y h 3 1 tj j:i^ry 3 2 

[00231 :^';-yb3H±. t'-AXr'J v^' 1 4 1 

[0 0 24] 7'>;XA3 2(i. *t!iV'>-X2 1 i^^Kffl 
vx^' 1 i:<?5^lcie$ii/>:t<7)T. X'J h 3 1 

mmizMt^mmzx-yx. ^(r>m(r)mijm 
5. /c^iL, mmimi: ixmm-t?>h(r>x'S>ti 

2{c^-tJ:3t. ^OS7-3 3a, 33b5:fflV^T 

[00 2 5] tit. Zixt>(Or 2 tfcii^y- 

33a, 3 3b{i, STtfflvX^'lOjfifiStcE^ilTV* 

[0026] ULhcOj: ^ :3rfllfigcOJli^iKJfflV^T«tti-r 

VXJ' l±i3j:lX':7XA2±(C»B?t:ESfLTV^St>CO 

t'J)S*^ mifiai (c) S^o{i02 (c) iZTT^ti 
die, ii'^^<i:i,r7-<>>'b:*i*ifcil3cts*i*i<0:* 

it$L*u~5A { xam^m^) mmz'hizb 
m^commex-h^n^-^iz. ■k^$Li)K L<a 

A/(2(9) (Jt;t'L.a*^4) S:}flJ£-tSt)<0TS)6C: 
b*mtL\\ i}-i!}^l±^^X'hix.i$. muyX2 1 

ic3b!^o^<=jto. mmizm&^<nmmm 

I.. 



[0 0 2 7] <}^(=. ia±<OJ:o^77-r^yh«SSrffl 

\^xno7^^^yh<r)^m. ■r^j:t>h*mmmizti 

[0028] 3|s|QfiJg®fcfc<ts T^-f j>f y hmJBX' 

Jiil^L^ci d tc. 3t^^£03t8±tx i; 7 h 3 1 1 
T'JXA3 2^;t(i5 9-33a, 3 3 b fc^JiSff^tl 
TV^&Ci:d>^>, 7y^;<yhi:'^omzii. ^t^co 

xV'/hsixtftsmin'o. m\'^xrvxj^3 2ifz 

{iS5-33a, 33b S- Mf. ftff -tf*<^3tS 
i:nm-?x^ liiJ:r/'^:r./\2iz§m^-^h. 
X. vx^'v-^'fcJ:i;f'>x>'NV-^'S:SI»^$:/|-LT 
CCD;<^;<724a, 2 4b{Cte®t, ftTiffiMS-iiM 

[00 29] Z(^b^. miitn^i'yx2 i*5na= 
0. ssmsix'hhb. ^m^i^yx2ib^m^ 
x9ib ff^mzmzr u XA 3 2 i ?t{± 5 7 - 3 3 a . 

3 3b i&IK ^*{1T3K«i$-flff S CI t 

-thbwmx'hh. bz^i}^ ^mmmxii. mmm 

m%\^yX2 1 com±lZXV vhSl Srav^TAItffi 
fc*iS=5:*(6lfi03K«SJ«i'hLTV^S:t». r';XA3 
2*yiliS7-3 3a. 3 3bt'S^k:3e«i«0:&IfilS:ft 

[00 30] uyt:3&>-->T. 5t«s:^iin5ttffs::i:-c. "7 

X ^"7- ^' fc i tX'^XVN v-i? {cStt &?tfi<50<S^^ 
tfSdtt-, r'jXA3 2i/>:{iS7-3 3a, 33b 

t>J:tJf'>XMT-^'lc:JttS3teltS:SttCjfi'?}tA.fli. 
J:-?t::^:l.. -f-Ut. vx:?-7-^'fcJ:t^'?XAv-^ 

X?'7-^'fcJ:I/'>XAV-:7(cfc(tl.|g2x>/i;5 1 
b (ia8#!!g) . 1-^i?^5AWffilcttLTW^:Xvx 

[ 0 0 3 1 ] 03«, ^fll^Jgg^)-^fl)O-^«J0!li&Srm 

BB0T$>i. . mmiza^^x . ( a ) fix y -y h 3 1 m 

V^%^<OHJ^tt. ( b ) (iX'J -y 1> 3 1 H^hh^-^CO^ 

jgesrs^u-c^r^s. icir. xy •/ h>3 

Ji, fox y >y h 3 1 trn^t 0 i.-H)-tc$^v>fc L-ce 

«^J-^ljO-^f*:0lJ2:^t. 0M(CfcV>T i>. ( a ) «PJ 
m (b) li)©gaiS:^LTV^|,. ^fc. x-yi^(7)^ 
miMm. mm<Om}UyXiiNA = 0. 35. 
$1 0 0<gcOJi^Sr*UTl>S. 
[0032] &±<^X ^ fc, ^m^t^BflLfcr 7 
■^^yh^SfeJ:t/r7>f^yh:^ffitcj:nif, m±. 

(,ZX*J-yy-3 1iM.<ZbX. VX^'V-^'t>J:t;'>X 
x^-7-':^t5XX/^:s:^\'7-i^<7)mmm±L. 

t UT-vx^'^-^'fcj:i/'^xyN-7-^'<7){aamfijjg 
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[0 0 33] U^t, Z<Db^c7)tkliim^<7)mmf:ii. 

xu"/h3i izm^m^<^mn<^^^iTm<xm 
iznixmm^j:iif^iz)B^ xoizm^tix\^hzti)- 
}JAm^tizi,i'mmm-^'ti>^tx'^Tvx 

miz-y\^ximTtiitm\>\ U7t*»-oT. xu 

•y b 3 1 izX'r>Xmsfi^(r>mifi'^mzLXi>. 
XU y h 3 1 ^zi oTT^-f httSi^ffiTU-C It 

[00 34] ^yt:, XU"/f3 1T3BRS-«2Stfct> 

mi>z)sr:$<cox\ LEEPL(0'7x^^<^)i^izm^m^ 

m^j:&S^!K<mULmXolz^j:i. -?-<0±s l8T-3t 
UyX2li:hmmX'^lX^iz^j:*). ZiHzf^r,X» 

[0035] i^2(r>m&mm^ mz. ^mnti^2 

cr)mi&<nBm^z-o\^xmm-fh, tztlL. ;i:iX'\t. m 

1 <rimm<r)mmb<r>m'miz-o\^x<r)?^mm-tt . m 5 
{i. :^mfi^zm77^^yvmm.(r>^2ff)^(^wm 
\zii\^^mim.<7)-mi7r^tmmx'ht, 
[0 0 36] zzx-wmfhTy^^yymit. isi 
<r>m!&<r)jmm^b\im^j:n . wmmmifim%m'7 

X^'lfcJ:Uf'>x/N2C*fLTStti:'5r-5TV>l>. m- 

LX . 3tailcSI*<&5^ h- H 1 5 1 . 
a^J;i'-f>UyXl6b. f-A;cr'J y;?17t. *r 
!B!lW>'X21i:, te®U>'X2 3fc, CCD;5r>524 
fxVXx->''2 5t, ;^'J>yb3 1t. 59-3 
3a, 33bi:, SrffiiTV^I.. 
[0037] Ciw J: a (c«l^$ii/;r 9-f :^ h^SJ^ 
fcv^T, •7X^-7—^b^:i^^^^—^<^^^^<7)yt— 
Axii. mi\^yX2 1 $:trxyxr->'2 SX^mt 

SS±twX'J -y b 3 1 $•!!< ; tT\ 3fctt*|6]5rft(f I.; 

fcSr^tgfcL, Ztll,ZX'0'?X^-7-^}iXXj:r^X./\r7 

-i'<7)m!i9im&m±^m.^zbii. minmm 
t BSi^fii-c'j) i> fzif>. z z x'ii^ff)nm''j:mi'^mt 

itffib-Th. 

[ 0 0 3 8 ] t C: ^T. ^mmxmnth Ty^pt 

yv^mi. x^)^y\-3iff)Rmz±f^j:m^ht. 



[00391 05k:^Uv:J:-5(=. mmmmm 

•^xi/ \ iiiilf^x.>\2\znLXmsr£%^\z\i. -^x 
9 v-^i> iZ^'^x^NV-:?' immiWm-h Z b ic:^: 

<bh-iTmmikcohcr)X'hib, ^<^m^m^ 
^'{cov^fti, mitfimbx\^hm^<^xoKcBsm 

mb^j:i>, 

[0040] ^mmm(r)7^^^yy-mmx' 
a. x*j y h3nzmh^m^(omn¥. iiimiza 

$ (p^zMmizii. xuyV3i izmh^m^coma 

ifi. ift^ku yX2 1 <7)m<r>)!rm^iz<r>mmtl J: 3 

izti^i^tix\,^^. z<Db^. mm^c^mn<7>ji-yi^u 

wnmv yx 2 1 <r>mn^'b'b-W.^^h z b ifimt 
Lv* (ia5#M) , 

[0 04 1] Z<r>Xol,ZX0'yy-3 1iUthZbX\ 
■7X':^-7-'!^isi.r/'^j:j\-7—?i:S§^nmt^Zb 

mmb^j:i, t^i?*., xU'yh3i(omn^9e^Jk 
(omsico'^'t'ti^hm-zbx. n^m^x^i^xt/^ 
xy^ 2'^<7)Aitft*«tis*ittc^-3 fc^xh . wamm 
ff)7y^?< yy^-"; i^^mx-mk-thzbt^x^ 
s. \.fd:^'>x.miW&<m"7^:*-yv'7^^\zm 
hmm^Mjm^xh'>xio. ^(r>mmm-K 
i^xmiifm^btsi'o . ^%b\.x^x9-^-':^mv- 

-^x/NV- 9 iOfia«ltfJ»jS*^l^±-r i. Zb^zts:h.r> 

mrnmfmmzx-yx. r^yA^yv^m?^ 

(STLt L 1 3 cOSrEi^S ; b ifiX% h . 

[0042] im3<7)m&mm} <xtc> ^wam3 
<omMmmz-y\,^xmmti. tztit. zzxi>. ± 

[0043] C:C:Tl5iBH-r'l.7^'f^yh^S(i. ®1 
^y'>:(Jm2coHiSc^®co^^t{i^^:0. *ji7>-r 

t LT¥3?#:U-if ( Laser Diode ; L D ) W<r>zi\:i- 

uyh^j:iy-^mi i^m\^x\>^imz±^mm^ 

[0044] ~miz. m^^mM±izx >; >y b 3 1 5: 

ffi-tsfc, ^ff)x*j''/h3nzX':>xmnijf'm(,ixh 

c:^*^ &&yyrb bXii. i£<-ffiJcfi6fflSixT^> 
S^-b/:/ (Xe) 7yr£LI:t=i^S=Sct><0*«^V\ 

^zx. ^mmmmcoTy^ ^yvmm.xii. ee^x 

(0 04 5]fc;t't. 3t-Uyh^rU-fifejSl IS: 
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{i® 3 b - p y h :gco«v - A'-yp s :t-y -fe y b ^^-^ 

:t— F (SuperLuminescent Diode ; S LD ) ir&f^'t 
i . tfzli^&^imLVvmi:^^i' b/Mi*< 1 
0 n mOlX'h^ V -7 hvy (Littman) l^—f^'J h 
O— (Littrow) if (JiSacher Laser Technik Gmb 

[0046] tfc:. 3h-byh^l/-Hf3tail 

Jl-y^Xim^thtcMZ. Wl^yXTU'^ ISaSrC 
CD*^724«7-<-;Wh'ig?a3S<J: O t-Hi-t^V%ig 

»r% mxT-'Ji8hi:m^xmm^^. mm 
71/ 2 nm^i±iz-t^i}^h h V mm^j: h mmz-t h . 
:;^^<, i^yxru^ 1 Sacossu-yxsi'J 

yX2 lf)NAT$)S. 

[0047] LD#«U-f'5t}gl l<7)ltlfJ3fe 

^mm^iZX U y h 3 1 taifi$-ttS5t4^>Wi, -J-Ol/ 

-if^KiJi 1 1 <mmzi/^j y h' V nui'i-yx i9^m. 

[0048] &±nXoiz. m.yyrt hx\y-f% 
m i-^m\^fz%^^z\t. nmuyx2 icoatcox'; 
'yh3nzj:^xmmm>^ii>tixh. mm^<^i& 

j:/\'7-i'<mm.tkm&i:[^±^-^x. Tv^^yy 
mwfiKfi,x\^to(r)^mmh^tt^x%h. t 
fz. mm-^x^izmtitit&mT^^izk^z^'y 

X. wm^xi?nmLt^m<'^bii^x^. ms^ti 

X-?Xifff)^jmtfiyh^<^j:&<^X\ myt^'^9-y<^ 

[ 0 0 4 9 ] mm^i: ^m^immh^%^-7 



mzi:'?Xiz^<^iti-i>. *Jts n'xn2±{=3-T 
^ y^^tihV'Jx hW<r>f::ibizm^<7)m^X-^xj\-7 
-;5'(OSSf$*iOtjfi<^rO> •>XAV-^'<o®^^ 
0{Cje<fc:=5rS«^*<*&. ;fL^,c?)l!(HT'>XAV- 

1 fc LTJi. imm(0W.^(7)m^j:h ( L D ) 

i^'!:m.Lxm-ti ztmt u\ 

[0050] :m4<r)m&mm: mz. ^mm4 

<^ms&mm^z-o\'^xmiti. t^tit. iciTt. ± 

[005 1 ] zzx-m^M-riTy^ p(yhmmi. ms 
(^^<7)mm<om^iziaix . i—f'mii itix. 

i«;g^*«ri6=a-fellU-f . f-^ y . -9-7 r-f 

t\ Tl/:?i;-yK7^ hiy—f^i^^^X^^hj^iz^^ 

^jimoi^hi. K^xoiz-rtm. "^xAv-^offi^ 

izmb.^1. 

[ 0 0 5 2 ] ^jb\ *mmm<r)m^i,z}i\<^xmmm 

^cf y^t-ix-yhfliW^SttTJi. m(f®jS:g<o 

&$]::mzm^t:^if^^imhi>. mmsL^ 
m^-^i. hh^Mm3<7)mmcr>jmcr>)i,-^tmi,z 

[0053] :^5cr>m^mm: mz. :¥mm5 

10 0 54] dciTiKBSi-^r^^^yhSsaii. »i 

tfdm2crmmcoBmx'WtmLfziy-3 s a, 3 3 

b (112. ia5#Bg) *\ ffitWIE*>'5rig^MEMS 
(Micro Electro Mechanical Systems) f-;l/h$9— "C 

ASj^itC:^l^^i^*^'J>^. -r=^t.*)s 5 5-3 3 a, 

3 3b *\ mmx^ ^^m 

m^^~(r)Xoiz. ^m^^iMfmrnzintx. -e 
<r)mfmm&'thm[^wmmmmix\.^i. 
[0055] z(7)x 0 fs^ift^^^^n^s 5-3 

3a. 3 3bS:fflV^;ftJ^t(4. -?-<^57-33a, 3 
3b(0iilfffti&il^Sitt\ S3tfflvx;?l±fcJ: 
tZ-^XA 2 ±t3tj {t S jilSiaS 5r -tt^^Slt S ; fc 

ii-wmiz. 2:^ri6j<^%^fcUiz»5cW(3, -f-fi-rn 

3 3a, 3 3b«0V^-fh.t>*«<iflft^*<^tgT*§« 

^(c{±. ^ti^tii)ni}mz(7);;fi.mmmmm-ti>h(o 
^m'k-d:7tmzi^mx'^hXoi,z^j:h. Uzis^-^x. 

S 7-3 3 a, 3 3hm\^mmWimi:miX\,'^tHi. 

0, tfzzti(^t,zm-tmm<r>im'&.'^m.'mi:^m^ 

tlZt^Xt'ttiib. vx^'v-^'feJ:i;t':7xyNV- 
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=5:1.. 

[00 56] 5:13, S7-3 3a. 3 3 biOSlfelft*^:^ 

■mm ttzX'nz, mmm 2coj:3ictfxyxf— i^2 
[0057) if^6nm.<njm: act. ^mnme 

[0 0 5 8] Z.Z.-^m-hTvA 7*-Vy'^\t. mi 
4/;<im2c7)||ig(Oie!iSTDiHBL^5^-3 3a. 3 3 
b (02. 05#BS) 7*-;«^|g|S*«iir«gi:ME 

h,-tt£h%., 5 7-3 3 a, 3 3bA<. ^(fffmv- 
lliS«tlS:ffll;ttv%|,. 

[0059] dOi a t::. 7 *-*;?.ilS3&<^^i: S v 
-3 3 a, 3 3 b $rfflV^yii®-&^^(i. ^C07t-;!?;^fi 

57-3 3 a, 3 3b*<7*-;;?X|iSaSgS:fBXT»'^ 

[0 0 6 0] irfc. 7*-;<rXpSSSegSrfili.7tMEM 
sf7>r-■77'/^5 9-{i, m^ri6]5:ft»fl./ii6(05 

7-3 3a. 33bi:tT|gttTt)J:V^*<, Z.1xUm 
tM;t{fSffl!)l':J'X2 ltCCD;&^7 24a. 24b 

[006 1] i,w.i(nm.<mm i^m^nm 
(j)im.<mwiz-o\yt:wm-h. tztii. zzvt. ± 

[0 0 6 21 zzx-wmthTy^jfyhmmii. mi 

i ^cJim 2 c7)5l*6<Oje®t1KBB U7t57-33a. 33 

b (02, Ei5#!S) <od*>. 

mmmx-mmLtzuEusi-ii^Yiy-x'm. m 

A'Se «0||S6coj^STStBBL./v:T7 ;r-■77';^5 7-T 
J>SjiSit:*:^^:!KpfS*5j,|,. -r^riJ^*, $7-3 3 a, 

3 3b«<, mm^imimmti!iax.x . ^(nmm 



[0063] Z(r)J:ol;Z. ■?-;Ph5 7-tT7=r-V7' 
;i'S7-i&ii*^t)^i-Cfflv^)tJi^ai, •f-zi'b*?- 

Tt, 9yt--?y/Uiy-X'yt-/i:^^ffdZt 

x\ zixt,zmmt,znmLmxoi,zyih. t^xh*,. si 

Jtfflvx^ l±teJ:Uf'>x^N2±tcfc{tl>S^a5rtt 
-7X^'-7-^'feJ:t/'!7X/\-7-i7cofig«JtlififJKS:|fi]± 

^'ti±x'X*)~mnmi><^t^j:&. 

[0064] CmScOHSfecOJgffiD *f|BB«om8 
7Ji. *IIWCf«S77'f>>'h^{l<om8<7)|ISfi<7)Jg 

[0 06 5] zi-!mmi-i7y-iy(yhmsii. m7 
iz^txdiz. mi(^^mm(r>m^i,zMtx. mi 

V)/%2 1 <rm.<m\iZiiM^J S 9- 3 4 i&SS , ■5-<o 

;y;i->'NV 5 7- 3 4 i oTT7 p<>- h-^-i^cOeitil 

Ay57-34CJ:o ■C<S[6l^Slili&&<5ei$flS J: 9 
(C^-5TV^|>, ;(7)j©-^, yw— WyX3 5a, 3 5b 

(^J:-^T;^r;^-'V57-34fc^^!H!^>'X2 icoBt** 

[0066] C:c7)i:^(c. *';l^>'V5 7-3 4^fflV'>/o 

^■^xh'iXh. ^<r)ii)V)<^J\'7-^A\izi,'>x1^ 

V<joZtX, ^7fefflvx^l±fcit;'>xy\2±lctJ 

^m\f!ih^'^h±.Xim^z1sm:i:,<ntt£h. =5rfc, 
;5f;l'/VS5-34tyU'-^yX3 5a. 35bfcS: 

t\ fl[S^t[lif»J£|6]±^0^±T-J:')-Jiifat'5fl.. 
[0067] ^rfc, ±aLJtm5~m8i0lli|(0}g®f 
li, Ml«]iSS«8fi6. 7*- ;&x|BS«|gc7)||3Scofci6 
MEMSf-/l^h5 7-, MEMSt7*--77';1^5 

7-, iS)Vf'^y ^y-mm\^tz^^m\zmixfm 
Ltziji. muiiy-^m^mtrzmm^^j:XT 
- i^^izE.-r^ z t xmm&mm'y * xissia 
mm-t&b^^'^^toiz. i&mmii^m^^xi, 
mh^j:^^zbiii>)m-hi>. tfz. Mf^^im. y^ 
-/immma. m^^m $ 7-3 3 a , 33 
bizx-^xm^bti^^in-ii^^K. ri;xA32tc 
i:'^xmmifziSf^izi>m'^mxs>hzb{iWofc 

t^rv\ 7eWSae#^S^^c05 7-3 3 

a, 33bl,zi'oXm&Lfzi%'^izii. iiS--rH>^(0± 

xmmsmit^y^-iixm&miiiiiiimti 

'S:<, '5-<0 5*>^^^i^^<i:i>lo;!)«(SiSifgs®tgl;/^«± 
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[0068] 

am&i&T^itxbtoztmw ttz.mti 

±t<m\^-^i>zm(r>x\ mHiLEEPLco-rx 

^<7)X^izWf-^<7mm-thiif^X'h-oXiy. TV 

^:^y\• •^-'7(nm%Th^^wmm^ixx vto<r>i 

mmmx'^^. :itih<^:ihi)->^. ^%mzi,fHi. 

~:^m.i:n^mzmth ztmt . lxt 

( a ) \i±^ihmmmiimmm. ( b ) {±-f ^ 
mx'hi,. 

[02 ] 3|s:f6BJ(:fi^|,7?'f ;<ybgSc7)mi<0||ifec7) 
( a ) {i3te¥^Ra5^i-c7)«W&tSli£cOffl!llii0. ( b ) \t^(0 



[03 ] jfeffi^JS^«<O-fi(*W5:^rrittB30TJ) 0 . 
( a ) 'J «y h *<^rv ^P3J^««^^^'t0. ( b ) 

J> 0 . ( a ) J±;^ 'J ••/ h*<^:V>n}glS<^)J©^?r7n-r0. 

mmzmmm&<r>-miy^tmmf>i. 
[06] *mizg^i7y^j<yhm^(om3ff)mm 

[07 ] *^iBaC^ST7^ ^ y h^BomSiOiyfiiO 
[081 Ty^^yV am-kh-^) i:ndmcr)7y^ 

> yh-7-:!'bmjkb<omsco-mmi7F.-tmM 

[09] 7^^>iyY (tiHB^*)-*) S:ff5|gor9-f 
(-5-C02) X'hi. 

l-ll3tffl"7X^?, 2 - '>xyN, 18 a- 

wyX7V^^ i8b-JgS);^T-v\ 19-vUyh' 

i;;^?;!^^^^, 2l-miiVyX^ 24. 2 4a, 2 4 
b" CCD*^7, 2 5-txyxr-v=, 3 1- xi; 

>yh. 32 "7*'JXi.. 33a, 33b "55-s 34 
-j^/W^VS?-, 3 5a. 3 5b - 'JU— U>'X 



[113] 
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